Manduca sexta lipid transfer particle acts upon a lipoprotein to catalyze lipid and apoprotein disproportionation.
A novel reaction, catalyzed by Manduca sexta lipid transfer particle (LTP), transforms low density lipophorin (LDLp) into two distinct lipoprotein species. A population of LDLp particles serves as lipid donor or acceptor in LTP-catalyzed production of a very low density lipophorin (VLDLp) and a high density lipophorin (HDLp) product. The products result from facilitated net transfer of lipid mass from donor LDLp particles to acceptor LDLp particles. Transfer of apolipophorin III (apoLp-III) from donor to acceptor lipoprotein occurs during the reaction to produce a lipid- and apoLp-III-enriched VLDLp species and lipid- and apoLp-III-depleted HDLp species. The VLDLp produced in this in vitro reaction contains more lipid and apoLp-III than any previous lipophorin species reported and further demonstrates the scope of the lipid binding capacity of lipophorin. Lipid analysis and radiolabeling studies confirmed that unidirectional net transfer of lipid mass and apoLp-III from donor to acceptor occurs. When 3H-lipid-LDLp was used as substrate in the LTP-catalyzed disproportionation reaction the density distribution of radioactivity and protein provided evidence of vectorial transfer of diacylglycerol, phospholipid, and free fatty acids. Electron micrographs of the original LDLp population and of the LTP-induced product lipoprotein population provided further support for the interpretation derived from biochemical studies. This LTP-catalyzed disproportionation was observed only with apoLp-III-rich LDLp suggesting that the presence of increased amounts of this apoprotein dramatically affects the properties of the particle and appears to be directly related to the capacity of the lipoprotein to bind lipid.